The natural compound n-butylidenephthalide derived from the volatile oil of Radix Angelica sinensis inhibits angiogenesis in vitro and in vivo.
Radix Angelica sinensis is a Chinese medicinal herb that has been used extensively in the East for the treatment of cardiovascular diseases (CVDs). Angiogenesis plays an important role in the pathogenesis of CVDs. We hypothesized that Radix A. sinensis may contain angiogenesis modulators. In the current study, we investigated the effects of a volatile oil of Radix A. sinensis (VOAS) and n-butylidenephthalide (BP), one of the bioactive components in VOAS, on angiogenesis in vitro and in vivo. The results suggested that VOAS exerted anti-angiogenic effects by inhibiting human umbilical vein endothelial cell proliferation, migration and capillary-like tube formation on Matrigel. BP was also shown to be anti-angiogenic and its mechanisms were through inhibition of cell cycle progression and induction of apoptosis. Western blotting analysis indicated that the anti-angiogenic actions of BP were associated with the activation of p38 and ERK 1/2 but not SAPK/JNK and Akt signaling pathways. Further investigations showed that BP inhibited endothelial sprouting in an ex vivo mouse aortic ring model and was a potent inhibitor of the development of zebrafish subintestinal vessels in vivo. Our data using the volatile oil contrast with previous findings, which showed an aqueous extract of Radix A. sinensis was pro-angiogenic. This highlights the importance of identifying pro- and anti-angiogenic substances in Radix A. sinensis, not only for the development of novel angiogenesis modulators for the treatment of CVDs, but also to ensure the proper use of Radix A. sinensis as a nutraceutical.